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The purpose of the proposed study was to determine by means of the 
classical time estimation procedures if Type A's estimate the passage 
of time differently than Type B's, to investigate if a task such as 
time estimation causes differential blood pressure or pulse increases 
between the two groups, and, finally, to see if physiological arousal 
is associated with time estimation. Forty-two male undergraduates 
were classified Type A or Type B on the basis of the student version 
of the Jenkins Activity Survey. Subjects were asked to verbally 
estimate, producei and reproduce 8 and 17 seconds as well as verbally 
estimate 6.5 minutes. Blood pressure and pulse were taken before and 
during the tasks. There were no significant differences between the 
two groups on the time estimation measures. No differential blood 
pressure increases were found between Type A's and B’s. Finally, no 
significant correlations were found between physiological measures and 
time estimations.
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CHAPTER I 
INTRODUCTION
Lifestyle as a possible factor in coronary heart disease (CHD) has 
been discussed for many years (Osier, 1910; Menninger & Menninger, 1936; 
Dunbar, 1943; and Gertler & White, 1954). Friedman and Rosenman (1959;
1974) led the resurgence of recent research on this phenomenon with their 
elucidation of the Coronary Prone Behavior Pattern (Type A). Friedman 
(1969, p. 84) defined this behavior pattern as "a characteristic action- 
emotion complex which is exhibited by those individuals who are engaged 
in a relatively chronic struggle to obtain an unlimited number of 
poorly defined things from their environment in the shortest period of 
time and, if necessary, against the opposing efforts of other persons or 
things in this same environment." Jenkins (1971, p. 309) offers a more 
descriptive definition, "a style of living characterized by extremes of 
competitiveness, striving for achievement, aggressiveness, haste, 
impatience, restlessness, hyperalertness, explosiveness of speech, 
tenseness of facial musculature, and feelings of being under the pressure 
of time and under the challenge of responsibility." These behaviors, the 
author maintains, become evident when a predisposed individual is con­
fronted by a challenging situation.
The Type B behavior pattern has been defined as a relative absence 
of these characteristics, for example, a relaxed lifestyle without the 
ambition and extreme job dedication of the Type A.
Thus, Types A and B can be conceptualized as lying on a continuum 
(Rosenman, 1978), with any differentiations between persons made on the 
basis of the relative number of Type A traits possessed by a person..
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The Type A behavior pattern is seen in greater numbers of men than 
women, and its relationship to CHD is stronger with regard to men 
(Friedman & Rosenman, 1974). Some (Waldron, Zyzanski, Shekelle,
Jenkins & Tannebaum, 1977) have suggested that this may change as more 
women enter traditionally male fields of employment.
Assessment of the Coronary Prone Behavior Pattern
There are a number of techniques for the assessment of the 
Coronary Prone Behavior Pattern. The two most frequently used are the 
structured interview and the Jenkins Activity Survey. The structured 
interview (Rosenman, Friedman, Straus, Wurm, Kositchek, Hahn, & 
Werthessen, 1964) requires 20 to 30 minutes administration time and 
consists of 27 questions. Scoring is based not on the content of the 
answers but on the behavioral mannerisms associated with them. Most 
important are voice stylistics and psychomotor responses. The 
interviewer must intuitively sum the interview and classify the subject 
into one of the five following groups: Al, fully developed Type A;
A2, incompletely developed Type A; X, an intermediate classification 
(rarely given); B3, incompletely developed Type B; and B4, fully 
developed Type B. Inter-rater reliability ranging from 75% to 90%, 
and a test-retest coefficient of 0.82 have been reported (see 
Rosenman,1978 for a review of this instrument). However, given the 
lack of objectivity in the procedure and its scoring, reliability 
remains a problem. Other problems include: (1) the need for a skilled
interviewer, (2) the expense and time necessary, (3) the difficulty in 
testing large groups, and (4) the dependence on subjectivity.
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The Jenkins Activity Survey (JAS) (Jenkins, Rosenman & Friedman, 
1967) is a self-report questionnaire used frequently in research con­
cerning Type A behavior. The JAS was developed to objectify the 
structured interview. It is a self-administered measure that is com­
puter scored. It derives face validity by employing items from the 
structured interview. Through factor analysis (Jenkins et al., 1967), 
three factors were identified. They were named Hard-Driving, Job- 
Involvement, and Speed and Impatience. Items from the Hard-Driving 
subscale included being rated as "too active by wife and friends" and 
"approached life more seriously than the average worker." Job- 
Involvement included "frequently brings work home to do during the 
evenings" and "his everyday life is filled with challenges to be met." 
Items from the Speed and Impatience factor were "often told of eating 
too fast" and "frequently puts words into a speaker's mouth."
The JAS has a lengthy developmental history indicative of all the 
fine work of Rosenman, Friedman, Jenkins, and their associates. The 
first draft consisted of 64 items taken from the structured interview 
as well as items developed specifically for the JAS by Jenkins, 
Rosenman,and Friedman. It was administered to 100 individuals in the 
Western Collaborative Group Study (WCGS), a large-scale, prospective, 
epidemiological study of CHD (Rosenman, 1964). Only those items 
capable of discriminating individuals categorized as A or B by the 
interview were retained. These 40 items plus new ones were combined 
and administered to all participants in the WCGS in 1965. Jenkins, 
Zyzanski, and Roseman (1971) performed optimal scaling, developed a
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discriminant function equation, and applied this equation to a new 
weighted scoring system. These procedures were used to maximize the 
correct differentiation of A's and B's. A further revision took place 
in 1966. A third edition, based on the best items from 1965 and 1966, 
was developed and administered to the WCGS in 1969. Discriminant 
function procedures led to a briefer 54-item scale. In 1972, the 
items were rewritten to apply to both sexes, and it was entitled Form B.
Since the JAS is most appropriate for the regularly employed and 
may not be suitable for other groups (Jenkins, 1978), it was adapted for 
student populations by Glass (1977). It is essentially the same scale 
except that Job-Involvement questions have been phrased in terms of 
academics. Form T as it is called is scaled in a less sophisticated 
manner than the JAS-B. It utilizes a unit weighting procedure. For 
the 19 critical items, a score of "1" is given if the Type A response 
is endorsed and a score of "0" for any other. Factor analysis of the 
JAS-T yielded two factors similar to Speed and Impatience and Hard- 
Driving, but failed to generate the Job-Involvement factor probably 
because of its adaptation to the student population.
Agreement between the JAS and the interview method ranged from 56% 
to 75% (Jenkins, 1978). Glass (1977) reported that although minimal 
attempts have been made to assess the test-retest reliability of Form T, 
during his ongoing research only 9% of 83 subjects taking the JAS twice 
were given a different classification on subsequent testing.
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Type A Behavior and CHD
Empirical validation of Friedman and Rosenman's proposed link between 
the Coronary Prone Behavior Pattern and coronary heart disease comes from 
an impressive, prospective, epidemiological study of CHD. This study, 
the Western Collaborative Group Study (Rosenman et al., 1964), involved 
over 3,500 men between the ages of 39 and 59 who were employed by firms 
on the West coast. These men were classified by interview as either 
Type A or Type B. Additionally, other traditional risk factors were 
assessed including serum cholesterol levels, cigarette smoking, blood 
pressure, lipoprotein ratios, and history of diabetes. At this time 
76% of the 113 men evidencing CHD were classified as Type A. Follow-up 
reports of those men free of CHD were reported after two years (Rosenman, 
Friedman, Straus, Wurm, Jenkins & Messinger, 1956), four and one-half 
years (Rosenman, Friedman, Straus, Jenkins, Zyzanski, & Wurm,1970), and 
eight and one-half years (Rosenman, Brand, Jenkins, Friedman & Wurm,
1975). This last report concluded that the average annual incidence 
rates of CHD were more than twice as high for Type A subjects than for 
Type B subjects, 13.2 versus 5.9 per 1000 men.
Psychological Evidence
Glass (1977, p. 24) during his investigations into the underlying 
psychological components of the Type A pattern has suggested three 
factors similar to those of Rosenman and Friedman: (1) competitive
achievement striving, (2) aggressiveness and hostility, and (3) exag­
gerated sense of time urgency. Numerous studies have validated each of 
these components.
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In relation to the achievement component, college age Type A's 
earned more academic honors than B's, and when questioned about future 
plans, 60% of A's indicated that they would go on to graduate or 
professional schools while 70% of the B's responded that they would get 
a job and go to work (Shekelle, Schoenberger & Stamler, 1976).
Burman, Pennebaker, and Glass (1973) found that Type A's work at 
or near their maximum with or without the presence of specific deadlines. 
College age A's tried more complex arithmetic problems than B's when 
they were told that there was no time limit. With a time limit of five 
minutes, there were no differences in the problems attempted between the 
groups. The B's had increased their achievement when faced with a 
deadline.
This achievement orientation extends to physical pursuits for 
Type A's. Carver, Coleman, and Glass (1976) requested subjects to walk 
on a treadmill and stop when fatigued. Although A's and B's did not 
differ as to length of time on the treadmill, A's reached 91.4% of their 
maximum aerobic capacity as opposed to 82.8% for the B's. In addition, 
A's reported less subjective fatigue than B's. The authors suggest that 
the suppression of fatigue may lead to an increased risk of CHD because 
Type A's may over-exert themselves and not seek prompt medical support.
Glass (1978) has suggested that Type A and Type B individuals may 
respond to stress with different degrees of aggression. All of his 
subjects gave the same levels of shock to "train" confederates during a 
neutral condition. When the confederates questioned the competence of 
the subjects, Type A's administered more intense shock than B's. The
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authors' interpretation was that when threatened A's apparently responded 
with more aggression than B's.
In terms of time urgency and its perception, Burnam, Pennebaker, 
and Glass (1975) found that Type A's read a technical article for only 
52.6 seconds when asked to read for 60 seconds. Type B's allowed an 
average of 75 seconds to elapse. These estimates were significantly 
different from one another as well as from the actual time. The 
authors interpreted the Type A's experiencing of time more quickly than 
B's as stemming from Type A's need to accomplish a large number of goals 
in a short time.
In an attempt to develop a task battery to better assess the Type A 
pattern, Bortner and Rosenman (1967) requested subjects to press a 
button at the beginning and end of each estimated one minute period for 
five minutes. Their sample of 76 male insurance executives, actuaries, 
and salesmen did this in a mean time of 51 seconds. In light of the 
study cited above, this would suggest that their sample was comprised 
almost totally of Type A individuals; however, only 49% were assessed 
as Type A by interview. A confounding variable may have been that the 
estimates were made while the subjects were becoming dark adapted for 
another task.
Impatience on the part of A's can have behavioral consequences as 
evidenced by Glass, Snyder, and Hollis (1974). They employed a time 
judgment task in which subjects were required to delay a response for a 
specific period of time (20-25 seconds). The subject was rewarded for 
pressing a button only if the 20-25 seconds had elapsed after the
illumination of a light. It was felt that this task could only be 
mastered by patience. The A's tended to respond too quickly and gave 
significantly fewer correct responses than the B's. It is interesting 
that afterwards both groups correctly estimated the amount of time as 
being between 20 and 25 seconds. Additionally, these investigators 
quantified predetermined signs of impatience and hostility (e.g. 
pounding on the response box, clenching of jaw or fist, sighing, and 
pacing the floor). Of the Type A's, 47% showed these signs as opposed 
to only 12% of B's.
In a reaction time task (Glass, 1977), it was found that A's 
respond quicker than B's when the inter-trial time was short (1.5 to 
2.0 seconds) but more slowly than B's when this latency was longer (4 
to 9 seconds). The author concluded that impatience on the part of 
the Type A subjects probably led to this decrement in performance.
The Psychophysiology of the Coronary Prone Behavior Pattern
In order to understand how Type A behavior results in coronary 
heart disease, the psychophysiology of the behavior needs to be 
addressed. Friedman, Byers, Diamant, and Rosenman (1975) have suggested 
that Type A's respond to challenge with excessive autonomic nervous 
system arousal. Such a hypothesis seems reasonable since sympathetic 
arousal has been shown to be implicated in arteriosclerosis, myocardial 
infarction, and ventricular fibrilation (Elliot, 1974). Recently, a 
number of investigators have looked at this theory with mixed results.
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Dembroski, MacDougall, and Shields (1977) studied the psycho- 
physiological reactions of college age A's and B's to a reaction time 
task. Ten Type A and 14 Type B subjects were instructed to respond 
as rapidly and as accurately as possible. No differences were found 
between groups at baseline. However, during the task Type A's 
experienced significantly greater arousal on heart rate and systolic 
blood pressure than Type B's.
Dembroski, MacDougall, Shields, Pettito, and Lushene (1978) 
assessed the heart rate, blood pressure, and galvanic skin response of 
Al, A2, and B undergraduates. Tasks included reaction time, video 
handball, and anagrams. Measurements were collapsed across tasks for 
analysis. No differences were found on the performance measures of any 
tasks. No significant differences for baseline physiological measures 
were noted other than Al subjects.showed more heart rate variability. 
During task conditions, Al1s had reliably greater increases in 
systolic blood pressure than A2's, who in turn had greater increases 
than B's. Type Al's showed greater heart rate increases than B's 
although Type A2's did not. No dyastolic blood pressure differences 
were noted. In evaluating Dembroiski et al.'s findings, their averaging 
of measures across tasks must be questioned. A small but non-significant 
finding on the individual task may have, after averaging, become 
significant. Additionally, task specific analysis may have been of value 
in determining what types of tasks result in differential autonomic 
arousal.
Manuck, Craft, and Gold (1978) analyzed male and female under­
graduates' systolic blood pressure and self-report anxiety during a
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concept formation task. The A-B dimension was assessed by means of an 
extended Vickers Scale (Note 1). Only Type A males evidenced greater 
increases in systolic blood pressure between baseline and task. No 
differences were found with self-report anxiety or performance. A second 
study was performed by the authors (Study II) to add the additional 
physiological measures of heart rate and diastolic blood pressure. They 
also used the JAS-T in combination with the Vickers to better differentiate 
the groups as the Vickers has been shown to have a low correlation with 
the structured interview (Sales, 1969). Locus of Control as a factor 
was also included because moderate increases in blood pressure have 
been associated with it (Rotter, 1966). The second study essentially 
replicated the first. Only systolic blood pressure reliably varied 
between the two groups. Heart rate, diastolic blood pressure, self- 
report anxiety, and task performance did not vary as a function of 
classification. Although some differential increases were found for 
those with internal loci of control, the authors concluded that the 
Type A pattern was the more salient variable.
Scherwitz, Berton, and Seventhal (1978) measured the heart.rate, 
blood pressure, and finger pulse amplitude of A's and B's during rest 
and a variety of tasks. No differences were found for heart rate or 
blood pressure during rest or during the tasks. Across periods 
Type A's showed greater finger pulse amplitude which is unexpected in 
that this is usually associated with relaxation.
Lovallo and Pishkin (1980) reported that the only difference found 
during rest was that A's were more vasoconstricted. During the task
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phase, heart rate and blood pressure were essentially the same for the 
two groups, but the A's evidenced significantly greater sympathetic 
arousal in skin conductance. Further, although both groups became more 
vasoconstricted during the tasks, the increased constriction of the B's 
was so great that they were finally more vasoconstricted than the 
Type A group. This last finding seems to contradict the theory that 
A's are more aroused during challenging tasks.
Obviously, because of the inconsistency of findings, the 
autonomic arousal hypothesis as a mediating factor for CHD needs further 
research to determine its validity.
Time Estimation
Eson and Kafka (1952) and Clausen (1950) described an important 
problem in time estimation research: the differences of methods and
terminology of various investigators causing difficult, if not impossible, 
comparison, of research. Bindra and Wakesberg (1956) made an important 
contribution by delineating the methods and defining the terms of time 
estimation research.
The amount of time the subject is asked to judge is the standard, 
and the response is the judgment. Elapsed time is defined as clock 
time. Three types of methods were explained. Verbal estimation entails 
the experimenter operatively delimiting a duration (i.e., producing a 
tone for a specified period of time) and the subject verbally estimating 
the standard in minutes or seconds. The production method is somewhat 
the reverse of this. The standard is verbally presented by the
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experimenter, and the judgment is produced operatively (i.e., pressing 
a telegraph key for the stated period of time). Reproduction is the 
operative presentation of the standard followed by an operative 
reproduction, the judgment.
Overestimation of elapsed time, equated with a faster "internal 
clock," would be the case for the verbal estimation of ten seconds 
for an. eight-second standard. The subject in this case would have 
overestimated the number of seconds that had elapsed. A production of 
six seconds for an eight-second standard would also be an overestimation. 
The subject would have overestimated how many seconds they had produced. 
Underestimation, a slower internal clock, is manifested by a verbal 
estimation smaller than the.standard and a production larger than the 
standard.
Reproduction, because it is not based on objective elapsed time 
units, cannot be analyzed in terms of over- or underestimation of 
elapsed time. It can, though, be discussed as over- or underestimation 
of the standard. Some investigators (Bindra & Waksberg, 1956; and 
Cahoon, 1969) have suggested that reproduction is'simply a measure of 
the consistency of time perception and is a qualitatively different 
measure of time estimation.
The Physiology of Time Estimation
The question arises as to what causes the differences in subjective 
time. A number of investigators have turned to physiology to answer 
this. However, reports of the physiological correlates of time estimation
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have not enjoyed consistency in the literature. An important contri­
bution was made by Hoagland (1933) when he postulated that time 
estimation was a function of a chemical clock in the central nervous 
system. He based this on the relationship between time estimation and 
body temperature. He utilized the Arrhenius equation which relates 
the rate of a chemical process to the temperature of that process. 
Hoagland's hypothesis is that the pacemaker for subjective time is the 
speed of molecular motion in cellular metabolism. This has been supported 
in varying degrees by a number of researchers (Stern, 1959; Aronson, 
Silverstein & Klee, 1959; Fischer, Griffin & Liss, 1962; and Kleber,
Lhamon & Goldstone, 1963).
Schaefer and Gilliland (1938), however, were not able to find 
correlations between time estimation and pulse rate, respiration rate, 
or blood pressure. Hawkes, Joy, and Evans (1962) using production and 
reproduction with visual, auditory, and electrical cutaneous standards 
measured skin temperature, blood pressure, heart rate, and respiration 
rate. These physiological processes were experimentally manipulated 
through autonomically active drugs. They found that increased 
respiration and heart rates were correlated with overestiiiiation for 
productions but not for reproductions. No reliable differences were 
found concerning blood pressure or skin temperature. Bell and Watts 
(1966) found mixed results with pulse rate. Their sample tapped at a 
rate of three taps per second and counted at the rate of one digit per 
second. The results indicated that fast counters and tappers had lower 
pulse rates than intermediates, and slow counters had lower pulse rates 
than intermediates.
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Ochberg, Pollack, and Meyer (1964) asked 20 female, blindfolded, 
ocular surgery patients confined to a hospital to verbally estimate 
and reproduce 4, 8, 16, and 32 second tones and to also judge the 
passage of one minute (production). No correlations between pulse 
rate or lability and time judgments were found. Marum, MacIntyre, and 
Armstrong (1972) in an exploratory study attempted to condition subjects' 
hearts to 10% above and 10% below baseline. Three-minute time judgments 
(productions) did not correlate with the varying heart rates. This 
within subjects design tentatively suggests that autonomic activity 
varied across periods will not correlate with time productions.
Cahoon (1969) had subjects verbally estimate 36 seconds, produce 
a 22 second duration, and tap at the rate of once per second for 
30 seconds. This research concluded that during a high arousal state 
the high heart rate group overestimated time on all three methods 
compared to the low heart rate group. He suggests that a perception 
on the part of the subject of their own heart beat led to the subjective 
experience of time. Cahoon goes on to say that further research is 
required to determine if subjective time rate is a function of heart 
rate or if they both are the result of the chemical clock proposed by 
Hoagland.
Purpose
The purpose of the proposed study is to determine by means of 
the classical time estimation procedures if Type A's estimate the 
passage of time differently than Type B's, to investigate if a task
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such as time estimation causes differential blood pressure or pulse 
increases between the two groups, and secondarily, to see if time 
estimation and physiological measures are associated with one another.
It is hypothesized that Type A's will overestimate the passage 
of elapsed time for the verbal estimation and production methods and 
that Type B's will underestimate on these tasks. No hypothesis is 
made as to the results of the reproduction task.
If the task is perceived as a sufficient challenge by the Type 
A's, they should manifest greater increases in systolic blood pressure 
than the Type B's. No such finding is expected for diastolic blood 
pressure or pulse. In order to assure this effect, the instructions 
will be phrased and read in such a way as to present the task as a 
challenge.
No specific hypotheses are made as to correlations between 
either absolute physiological measures and time estimation or between 
change scores across periods of the physiological measures and time 
estimation.
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CHAPTER II 
METHOD
Subj ects
Forty-two male subjects were recruited from an introductory 
psychology class at the University of Montana.. They were given the 
student version of the JAS (Appendix A). Scores on the JAS may 
vary between 0 and 21, and median values among large samples of male 
college students fall between scores of 7 and 8 (Glass, 1977). 
Therefore, subjects obtaining scores of 8 or greater were classified 
as Type A and subjects with scores of 7 or less were considered 
Type B. On this basis, 21 subjects were designated Type A and 21 as 
Type B. To screen out subjects who had recently been exposed to 
stressful events, the Life Experiences Survey (Sarason, Johnson, & 
Siegel, 1978; Appendix B) was administered. An a priori decision was 
made to eliminate a subject if an event had occurred in the last month 
and was endorsed as -3 on the survey. No subjects were eliminated for 
this reason.
Apparatus
A telegraph key afixed to the right arm of the chair in which 
the subjects were seated activated a standard electrical timer cali­
brated to .01 second as well as a signal generator that produced a 
1000 Hertz tone.
Blood pressure and pulse were taken by means of a Sears, Roebuck 
and Co. (catalog number 8 KH 2153) electronic digital blood pressure 
monitor.
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All instructions and experimenter produced tone durations were 
presented by means of a cassette tape recorder.
Procedure
Each subject was seen individually for one 20-minute experi­
mental session. Before beginning the experiment, the subject was 
presented with the consent form (Appendix C). After reading and 
signing the consent form, each subject was asked to remove his watch.
The blood pressure cuff was then placed on the subject’s left arm and 
checked to ensure proper placement.
The subject was then told to sit back in his chair and relax 
while baseline blood pressure readings were taken. The baseline was 
four minutes in length with blood pressure and pulse measured during 
the second and fourth minutes. Next, tape recorded instructions for the 
verbal estimation of 8 and 17 seconds, the production of 8 and 17 seconds, 
and the reproduction of 8 and 17 seconds were played (Appendices D, E, 
and F). Blood pressure and pulse were recorded between the verbal 
estimation and production and, again, between the production and 
reproduction. The subject was then asked to verbally estimate how 
much time had passed (in minutes) since the beginning of the tape 
recorded instructions. This was actually 6.5 minutes.
At this point the blood pressure cuff was removed and the subject 
was asked to fill out the JAS-T. After the completion of the question­
naire the subject was debriefed and asked to avoid discussion of the 
experiment with any potential subjects.
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Data Analysis
Error for the verbal estimation and production tasks was changed 
to a percentage of elapsed time (Wahl & Sieg, 1980). A verbal esti­
mation of ten seconds for an eight second standard and a production 
of 13.6 seconds for a 17 second standard were recorded as +25%, an 
overestimation of 25%. Examples of a 25% underestimation or -25% 
would include a verbal judgment of six seconds and a production judg­
ment of 10.67 seconds for an eight second standard.
Similarly, a reproduction of ten seconds for an eight second 
standard resulted in a -25% score. A six second reproduction judgment 
for the same standard was coded as +25%.
To see if Type ATs and Type B’s differed with respect to time 
estimation, data from the verbal estimation, the production, and the 
reproduction methods were analyzed by means of a split plot ANOVA.
The 6.5 minute verbal estimation between groups was examined by a 
j:-test. In addition, the performance of each group during each method 
of short estimation was compared to the standard by a single degree 
of freedom comparison of the interaction means. A t-test was used to 
compare each group to the standard for the 6.5 minute verbal estimation.
Only the second of the pre-task blood pressure and pulse readings 
were analyzed. This was done to eliminate possibly abnormally high 
readings that may have been caused by the novelty of the initial 
recording. The blood pressure and pulse rates were averaged within the 
task period resulting in single blood pressure and pulse scores for this
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period. These scores were then analyzed with a split plot ANOVA to 
determine if A's and B's differ in autonomic arousal to a task such 
as time estimation.
To determine if blood pressure or pulse during time estimation are 
associated with the judgment, blood pressure and pulse were correlated 
with each time estimation and the appropriate significance test was 
applied. Similarly, difference in scores between pre-task and task of 
the physiological measures were correlated with the time estimations 
and analyzed for significance.
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CHAPTER III 
RESULTS
Time Estimation
For the short verbal estimation, the main effect was not signifi­
cant (J[(l,40) = 1.37, £  > .05). The main effect for the production 
method was not significant -(F(l,40) = .11, £  > .05). Similarly, the 
main effect for. the reproduction method was not significant (F(l,40) = 
.08, £ >  .05). The difference in performance by the two groups was 
also not significant for the 6.5 minute verbal estimation ( -t (40) = 
.39, £  > .05). Thus, when compared to one another, there are no 
significant differences between the two groups on any of the four 
measures of time estimation.
Insert Tables 1, 2, 3, and 4 about here
Collapsing across repeated measures, the judgments of each group 
on each method of estimation were compared to the standard. On the 
short verbal estimation task, Type A ’s did not significantly differ 
from the standard (_t (40) = .36, £  > .05) and Type B's did not signi­
ficantly differ (_t (40) = .07, £ >  .05). Type A’s significantly differed 
from the standard on the production task (t (40) = 3.57, £  < .01) as 
did Type B’s (£ (40) = 2.45, £  < .01). On the reproduction task, Type 
A's did not significantly differ from the standard (jt (40) = 1.17,
£  > .05). Type B's, also, failed to differ significantly (_t (40) =
1.40, £  > .05). For the 6.5 minute verbal estimation, Type A's
Table 1
Mean Percentage Error and Standard Deviations on Time Estimation Measures
Verbal Estimation Production Reproduction Long Verbal Estimation
Group 8 17 8 17 8 17 6.5 minutes
Type A
X 17.38 3.90 21. 14 8.71 5.00 3.19 26. 10
S.D. 51.20 37.90 46.30 49.00 16.40 9.60 57.60
Type B
X 4. 14 -8.43 14.43 6.05 4. 19 5.62 34.76
S.D. 31.20 24.20 55.40 39.40 9.30 12.30 82.90
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Table 2
Repeated Measures ANOVA Summary Table,
Verbal Estimation of 8 and 17 Seconds for Type A's and B's
Source DF MS F Probability
Groups (G) 1 3432.96 1.37 .247
Subjects within Groups S(G) 40 2497.83
Repeated Measures (RM) 1 3.562.01 11.51 .002**
Groups X Repeated Measures 1 4.30 .01 .903
S(G) X RM 40 309.43
Table 3
Repeated Measures ANOVA Summary Table,
Production of 8 and 17 Seconds for Type A's and B's
Source DF MS F Probability
Groups (G) 1 462.01 .11 .746
Subjects within Groups S(G) 40 4399.87
Repeated Measures (RM) 1 2273.44 12.40 .001**
Groups X Repeated Measures 1 86. 01 .47 .504
S (G) X RM 40 183.40
Table 4
Repeated Measures ANOVA Summary Table 9
Reproduction of 8 and 17 Seconds for Type A ’s and B1s
Source DF MS F Probability
Groups (G) 1 13.76 .08 .775
Subjects within Groups S(G) 40 170.71
Repeated Measures (RM) 1 .76 .01 .937
Groups X Repeated Measures 1 55.05 .43 .525
S (G) X RM 40 129.43
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significantly differed from the standard (t_ (40) = 2.08, £  < .05) as 
did Type B's (_t (40) = 1.92, _p < .05). Comparing each group's 
judgment to the standard revealed that for a given method of time 
estimation both Type A's and B's respond similarly.
Physiological Arousal
The main effect for groups for systolic blood pressure was not 
significant (F(l,40) = .01, £  > .05). There was, however, a significant 
repeated measures effect (F(l,40) = 31.01, jp < .001) indicating that the 
task was systolicly arousing. The hypothesized groups by repeated 
measures interaction was not significant (F(l,40) = .12, j> > .05).
Similar results were found for diastolic blood pressure, no main 
effect (F[(l,40) = 1.18, > .05), significant repeated measures effect
(F(l,40) = 4.28, j3< . 05) , and no interaction (F(l,40) = 1.04, £  > .05).
For pulse, no difference across groups was found (F(l,40) = .02,
£ >  .05). The task was apparently not arousing in terms of pulse as 
the repeated measures effect was not significant (_F(1,40) = .67, £  > 
.05). No interaction effect was found (F(l,40) = .57, £  > .05).
Insert Tables 5, 6, 7, and 8 about here
Physiology and Time Estimation
Correlations between the physiological measures during the tasks 
and the individual time estimations revealed no significant relation­
ships. Similarly, changes between pre-task and task physiological
Table 5
Mean Scores and Standard Deviations on Physiological Measures
Group
Systolic Blood Pressure 
pre-task task
Diastolic
pre-task
Blood Pressure 
task
Pulse
pre-task task
Type A
X 120.43 125.00 67.90 70.43 70.29 69.14
S.D. 9.26 10.50 12. 70 13.50 12.60 12.20
Type B
X 121.05 125.10 72.57 73.43 69.2,4 69.19
S.D. 9.09 11.00 10.00 10.50 13.40 12.40
Ni
-F -
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Table 6
Repeated Measures ANOVA Summary Table,
Systolic Blood Pressure, Pre-task and During Task, for Type A's and B's
Source DF MS F Probability
Groups (G) 1 2.68 .01 .901
Subjects within Groups S(G) 40 187.02
Repeated Measures (RM) 1 390.01 31.01 .000***
Groups X Repeated Measures 1 1.44 . 12 .736
S(G) X RM 40 12.58
Table 7
Repeated Measures ANOVA Summary Table,
Diastolic Blood Pressure, Pre-task and During Task, for Type A's and B's
Source DF MS F Probability
Groups 1 
Subjects within Groups S(G) 40 
Repeated Measures (RM) 1 
Groups X Repeated Measures 1 
S(G) X RM 40
308.58
262.16
60.01
14.58
14.02
1. 18
4. 28 
1.04
.284
.043*
.315
Table 8
Repeated Measures ANOVA Summary Table,
Pulse, Pre-task and During Task, for Type A's and B's
Source DF MS F Probability
Groups (G) 1 5.25 .02 .892
Subjects within Groups S(G) 40 309.98
Repeated Measures (RM) 1 7.44 .67 .577
Groups X Repeated Measures 1 6.30 .57 .537
S (G) X RM 40 11.12
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measures correlated with the individual time estimations failed to 
exceed the necessary .301 correlation for a two-tailed, .05 level of 
significance test.
Insert Table 9 about here
Table 9
Correlations of Physiological Measures and Time Estimation Tasks
Verbal Estimation Production Reproduction Long Verbal Estimation
Physiological Measure 8 17 8 17 8 17 6.5 mini
Systolic Blood Pressure -.079 -. 182 -.238 -.187 .179 -. 146 -. 119
Diastolic Blood Pressure -.052 -. 188 .072 .054 -. 115 .071 -.103
Pulse . 132 . 196 .159 . 171 . 138 . 150 -.053
Systolic Change .076 .018 -.098 -.069 . 165 -.191 .024
Diastolic Change -. 180 -.214 -. 194 -.226 -.089 -.204 . 158
Pulse Change -. 100 .048 -.096 .032 . 165 -.096 .024
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CHAPTER IV 
DISCUSSION
Time Estimation
The primary purpose of the present investigation was to determine 
whether differences in time estimation exist between Type A and 
Type B individuals. It was found that for short time periods utilizing 
the methods of verbal estimation, production, and reproduction there 
were no significant differences between the two groups. Further, only 
with the method of production did subjects significantly differ 
from the time standard. In this case, both A's and B's overestimated 
the standard.
Initially, it was hypothesized that Type A's would overestimate 
and Type B's would underestimate the time standards. This was based 
largely on the work of Burnam et al. (1975) in which subjects not only 
were confronted with a much longer standard, 60 seconds, but were 
also required to read a technical article during the production.
An important issue is the fact that the subjects' primary focus was 
on reading. In contrast, the present study allowed the subjects' 
primary task to be that of the time estimations. It is important to 
note that this allowed subjects to use some physical or verbal means 
to mediate their time judgments which virtually all subjects did.
For example, it was common for a subject to nod his head at the rate 
of once per second counting the number of nods to assist him' in 
estimating the elapsed time. It would appear that the phenomenon of
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differential estimation is not so robust as to overcome such counting 
techniques. Apparently, when short time periods are employed and 
estimation is of primary focus, no differences are found between 
individuals manifesting the coronary prone behavior pattern and those 
not displaying it.
One possible explanation may be that the short time periods and 
primary focus on time estimation do not allow Type A individuals to 
formulate subjectively based cognitions related to time urgency and its 
associated discomfort. The parameters of the present investigation 
may not have allowed for the characteristic impatience and need to 
control the environment of the Type A to emerge. Similarly, Type B’s 
under these conditions could maintain vigilance and would not lose 
track of time as may be the case in longer estimations. The B’s, 
because of their relative lack of need to control, probably would not 
manifest the cognitive impatience.
In light of this, it would appear difficult to justify the lack 
of difference between the two groups on the 6.5 minute verbal estima­
tion. It must be remembered, however, that the subjects were completely 
unaware of this task until the end of the other estimations. It could 
be hypothesized that, while in the case of the short estimations the 
task was too primary, in this case the task was wholly without focus 
until after the time to be estimated. It would appear logical that if 
the Type A is unaware of his responsibility to be actively estimating 
a time period that there would be no reason for time urgent thoughts.
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On the basis of the present study, several suggestions for 
future research can be advanced. It would seem appropriate to examine 
longer time standards allowing subjects to maintain primary focus on 
the estimation tasks to determine if differences would emerge as a 
function of compounded counting errors. It would also be interesting 
to examine estimation errors which result from varying the focus of 
the task as well as the length of time standards. Obviously, a com­
prehensive study employing time periods from 5 to 120 seconds across 
primary and secondary task focus would be a valuable contribution to
the literature. This would enable a specific delineation of the exact
(
length of standard at which the performance of A's and B's begins to 
differ. Additionally, it would be useful to obtain from subjects 
the specific cognitions associated with specific time judgments to 
determine if differences truly exist between groups. If, indeed,
Type A's have cognitions that contribute to their sense of time 
urgency, it would be reasonable to attempt a manipulation of these 
to see if such a change would lead to decreased estimations by them.
Once the association between time estimation and Type A behavior 
is fully understood, its possible role within the achievement, 
aggressiveness, and time urgency triad of the coronary prone behavior 
pattern can more clearly be delineated. It is conceivable that time 
urgency can be used clinically as a therapeutic focus and experi­
mentally as a treatment outcome measure. By exploring with the patient 
the affect and cognitions surrounding the passage of time, the clinician
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will develop a better understanding of the patient's needs and 
desires, and be better able to point to more functional response 
styles. It seems likely that a well controlled estimation task would 
be an appropriate treatment outcome measure. To date, most treatment 
outcome studies have utilized self-report such as administration of the 
JAS pre- and post-therapy. One must wonder if therapy may often just 
train the patient to screen out Type A answers to surveys, but may 
do little about other aspects of Type A behavior.
Physiological Arousal
It was predicted that Type A's would manifest greater systolic 
blood pressure increases than Type B's. Although the task was signifi­
cantly arousing in terms of blood pressure, this predicted interaction 
between the coronary prone behavior pattern and systolic blood 
pressure arousal was not supported. As hypothesized no differences 
between groups were found on the diastolic or pulse measures.
If indeed the systolic interaction does exist, there are several
possible explanations for its failure to be elicited in the present 
study. The Type A's may not have perceived the task as a sufficient 
challenge. Although an attempt was made to present the task as 
challenging, it may simply be that time estimation tasks such as 
these are not perceived as a challenge. Secondly, physiological 
readings were taken between actual estimations rather than during the 
specific tasks in an attempt not to confound estimations. It is
possible that the arousal having these intertrial periods was less than
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that during the estimations themselves. Use of non-intrusive physio­
logical assessment techniques such as pulse wave velocity would have 
minimized this problem. Finally, there is some question as to the 
precision of the equipment used in this investigation because of 
its relative inexpense. The use of more sophisticated monitoring 
apparatus similar to that used by other investigators in this area 
such as a polygraph would have provided more exacting data.
Future research should attempt to avoid the difficulties and 
compromises of this study by examining only the physiological arousal 
properties of a task rather than trying to analyze the performance of 
the task as well. It would be of interest to determine the kinds of 
tasks that Type A's respond to differentially. This could provide 
for a mapping of the types of situations in the environment of the 
Type A that should be dealt with more effectively or avoided by this 
individual. . Additionally, variations of instructional sets could be 
used to determine the best manner possible to manipulate the environ­
ment of the Type A to eliminate differential systolic increases.
A useful approach to the examination of specific arousal situations 
may be the incorporation of the three factors of Type A behavior, 
achievement, aggressiveness, and time urgency, into the investigation. 
Ideally, a study of this sort would utilize a single task that would 
allow all combinations of the three factors to be included without a 
change in the basic task. A task such as a video game could for one 
trial include only a time urgency component, later, time urgency and
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achievement, later, time urgency, achievement, and aggressiveness, 
and so on for the other components. In this way, those factors and 
combinations of factors which are most closely associated with systolic 
arousal may be isolated and more effectively studied for possible 
therapeutic intervention.
Physiology and Time Estimation
No significant correlations were found between blood pressure, 
pulse, change in blood pressure, or change in pulse and time esti­
mations. Since this analysis is a secondary function of the present 
study, only a limited discussion will be presented.
The present data appears consistent with most of the literature 
in this field in that blood pressure and pulse are not associated with 
time estimation. Features exist within the present investigation, 
however, that may have masked such a relationship. As stated before, 
the use of counting techniques may have produced estimations which 
were closer to the standard than would have been possible had the 
estimations not been the primary task. Had the estimations been 
secondary, perhaps the judgments would have been more subjectively 
based and more closely associated to the physiological arousal of the 
individual. Secondly, by monitoring blood pressure and pulse between 
trials, the exact arousal level at the time of estimation was not 
recorded. This asynchrony between estimation and physiological record 
may have led to inaccurate analysis. Finally, as previously discussed, 
the lack of highly sophisticated monitoring equipment may have
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resulted in blood pressure and pulse readings which were not as precise 
as they may have been.
Summary
The coronary prone behavior pattern has been associated with an 
increased incidence of coronary heart disease. The behavior pattern 
consists of three factors, competitive achievement striving, aggressive­
ness and hostility, and an exaggerated sense of time urgency. The 
purpose of the present study was to determine if Type A's differ from 
Type B's on verbal estimation, production, and reproduction methods of 
time estimation. Additionally, blood pressure and pulse were taken 
before and during the tasks to see if Type A's become more aroused than 
Type B's during a task such as time estimation. And finally, the 
data was examined to determine if the time estimation and physiological 
measures were associated.
No differences were found between A's and B's on any of the time 
estimation tasks. It was felt that by allowing the estimation tasks 
to be the primary focus, the subjects could mediate their judgments 
by counting.
The Type A subjects did not exhibit greater systolic blood pressure 
increases as hypothesized. It was suggested that the time estimation 
tasks were not perceived as a sufficient challenge by the Type A's 
resulting in no differential arousal.
Finally, no significant correlations were found between time 
estimations and physiological measures. The use of counting by subjects
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and the recording of physiological data between actual estimations 
may account for this finding if, indeed, a relationship does exist.
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APPENDIX A
JENKINS ACTIVITY SURVEY
Below and on the following pages are questions about people's 
thoughts, feelings and behaviors. Please answer the questions by 
marking the answers that are true for you. Each person is different, 
so there are no "right" or "wrong" answers. Of course, all you tell 
us is strictly confidential— to be seen only by the research team.
So, for each of the following questions, please circle the letter of 
the ONE best answer.
1. Do you ever have trouble finding time to get your hair cut or 
styled?
a) Never b) Occasionally c) Almost always
2. Does college "stir you into action"?
a) Less often than most college students
b) More often than most college students
c) About average
3. Is your everyday life filled mostly by
a) Problems needing solution?
b) Challenges needing to be met?
c) A rather predictable routine of events?
d) Not enough things to keep me interested or busy?
4. Some people live a calm, predictable life. Others find themselves 
often facing unexpected changes, frequent interruptions, 
inconveniences or "things going wrong."
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How often are you faced with these minor (or major) annoyances 
or frustrations?
a) Several times a. day b) About once a day
c) A few times a week d) Once a week
e) Once a month or less
5. When you are under pressure or stress, do you usually:
a) Do something about it immediately?
b) Plan carefully before taking any action?
6. Ordinarily, how rapidly do you eat?
a) I'm usually the first one finished
b) I eat a little faster than average
c) I eat at about the same speed as most people
d) I eat more slowly than most people
7. Has your spouse or some friend ever told you that you eat too fast? 
a) Yes, often b) Yes, once or twice
c) No, no one has told me this
8. How often do you find yourself doing more than one thing at a 
time, such as working while eating, reading while dressing, 
figuring out problems while driving?
a) I do two things at once whenever practical
b) I do this only when I'm short of time
c) I rarely or never do more than one thing at a time
9. When you listen to someone talking, and this person takes too
long to come to the point, do you feel like hurrying him along?
a) Frequently b) Occasionally c) Almost never
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10. How often do you actually "put words in his mouth" in order to 
speed things up?
a) Frequently b) Occasionally c) Almost never
,11. If you tell your spouse or a friend that you will meet them 
somewhere at a definite time, how often do you arrive late? 
a) Once in a while b) Rarely c) I am never late
12. Do you find yourself hurrying to get to places even when there is 
plenty of time?
a) Often b) Occasionally c) Rarely or never
13. Suppose you are to meet someone at a public place (street corner, 
building lobby, restaurant) and the other person is already ten 
minutes late. Will you
a) Sit and wait? b) Walk about while waiting?
c) Usually carry some reading matter or writing paper so you 
can get something done while waiting?
14. When you have to "wait in line," such as at a "restaurant, a 
store, or the post office, do you
a) accept it calmly?
b) feel impatient but do not show it?
c) feel so impatient that someone watching could tell you were 
restless?
d) refuse to wait in line and find ways to avoid such delays?
15. When you play games with young children about ten years old, 
how often do you purposely let them win?
a) most of the time b) half the time
c) only occasionally d) never
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16. Do most people consider you to be
a) Definitely hard-driving and competitive?
b) Probably hard-driving and competitive?
c) Probably more relaxed and easy going?
d) Definitely more relaxed and easy going?
17. Nowadays, do you consider yourself to be
a) Definitely hard-driving and competitive?
b) Probably hard-driving and competitive?
c) Probably more relaxed and easy going?
d) Definitely more relaxed and easy going?
18. How would your spouse (or closest friend) rate you?
a) Definitely hard-driving and competitive?
b) Probably hard-driving and competitive?
c) Probably more relaxed and easy going?
d) Definitely more relaxed and easy going?
19. How would your spouse (or best friend) rate your general level of
activity?
a) Too slow. Should be more active.
b) About average. Is busy much of the time.
c) Too active. Needs to slow down.
20. Would people who know you well agree that you take your work too 
seriously?
a) Definitely yes b) Probably yes
c) Probably no d) Definitely no
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21. Would people who know you well agree that you have less energy 
than most people?
a) Definitely yes b) Probably yes
c) Probably no d) Definitely no
22. Would people who know you well agree that you tend to get 
irritated easily?
a) Definitely yes b) Probably yes
c) Probably no d) Definitely no
23. Would people who know you well agree that you tend to do most 
things in a hurry?
a) Definitely yes b) Probably yes
c) Probably no d) Definitely no
24. Would people who know you well agree that you enjoy a "contest" 
(competition) and try to win?
a) Definitely yes b) Probably yes
c) Probably no d) Definitely no
25. Would people who know you well agree that you get a lot of fun 
out of your life?
a) Definitely yes b) Probably yes
c) Probably no d) Definitely no
26. How was your "temper" when you were younger?
a) Fiery and hard to control
b) Strong, but controllable
c) No problem
d) I almost never got angry
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27. How is your "temper" nowadays?
a) Fiery and hard to control
b) Strong, but controllable
c) No problem
d) I almost never get angry
28. When you are in the midst of studying and someone interrupts you, 
how do you usually feel inside?
a) I feel OK because I work better after an occasional break
b) I feel only mildly annoyed
c) I feel really irritated because most such interruptions are
unnecessary
29. How often are there deadlines in your courses? (If deadlines occur 
irregularly, please circle the closest answer below.)
a) Daily, or more often b) weekly
c) monthly d) never
30. Do these deadlines usually
a) carry minor pressure because of their routine nature?
b) carry considerable pressure, since delay would upset things a 
great deal?
31. Do you ever set deadlines or quotas for.yourself in courses or 
other things?
a) No b) Yes, but only occasionally
c) Yes, once per week or more often
32. When you have to work against a deadline, is the quality of your 
work
a) Better? b) Worse? c) The same (pressure makes no difference)
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33. In school, do you ever keep two projects moving forward at the 
same time by shifting back and forth rapidly from one to the other? 
a) No, never b) Yes, but only in emergencies
c) Yes, regularly
34. Do you maintain a regular study schedule during vacations, such 
as Thanksgiving, Christmas and Easter?
a) Yes b) No c) Sometimes
35. How often do you bring your work home with you at night or study 
materials related to your courses?
a) Rarely or never b) Once a week or less
c) More than once a week
36. How often do you go to the University when it is officially closed 
(such as nights or weekends)? If this is not possible, circle 
here: 0
a) Rarely or never b) Occasionally (less than once a week)
c) Once or more a week
37. When you find yourself getting tired while studying, do you 
usually
a) Slow down for a while until your strength comes back?
b) Keep pushing yourself at the same pace in spite of the 
tiredness?
38. When you are in a group, do the other people tend to look to you 
to provide leadership?
a) Rarely b) About as often as they look to others
c) More often than they look to others
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39. Do you make yourself written lists of "things to do" to help you 
remember what needs to be done?
a) Never b) Occasionally c) Frequently
IN EACH OF THE FOLLOWING QUESTIONS, PLEASE COMPARE YOURSELF WITH THE 
AVERAGE STUDENT AT YOUR UNIVERSITY. PLEASE CHOOSE THE MOST ACCURATE 
DESCRIPTION.
40,
41,
In amount of effort put forth, I give
a) Much more effort b) A little more effort
c) A little less effort d) Much less effort
In sense of responsibility, I am
42.
a) Much more responsible
c) A little less responsible 
I find it necessary to hurry
a) much more of the time
c) a little less of the time
b) A little more responsible
d) Much less responsible
b) a little more of the time
d) much less of the time
43. In being precise (careful about detail), I am
a) much more precise
c) a little less precise
44. I approach life in general
a) much more seriously
c) a little less seriously
b) a little more precise
d) much less precise
b) a little more seriously
d) much less seriously
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The Life Experiences Survey
LI S T E D  B E L O W  A R E A NUMBER OF E V E N T S  W H I C H SOMETIMES BRING ABOUT C H A N G E  IN THE 
L I VES OF T H O S E WHO EXPERIENCE THEM A N D  W H I C H  N E C E S S I T A T E  S O C I A L READJUSTMENT. 
P L E A S E  C H E C K  T H O S E  E V E N T S  W H I C H  YOU H A V E EXPERIENCED IN T H E  R E C E N T  P A S T AND 
INDICATE T H E  T I M E PERIOD DURING WHICH VOU H A VE EXPERIENCED EACH EVENT. BE SURE 
THAT ALE C H E C K  M A R K S  A R E  D I R E C T L Y  A C R O S S FROM THE ITEMS THEV C O R R E S P O N D  TO.
ALSO, FOR E A C H  I T E M  C H E C K E D  BELOW, PL E A S E  I N D I C A T E  TH E  E X T E N T  TO WHICH YOU 
V I E W E D  TH E  E V E N T  AS H A V I N G  E I T H E R  A  P O S I T I V E  O R  N E G A T I V E  I M P A C T  ON Y O U R  LIFE A T  
T H E  T I M E  T H E  E V E N T  O C CUR RED . T H A T  IS, I N D I C A T E  T H E  TYPE A N D  E X T E N T  O F IMPACT THAT 
THE E V E N T  HAD. A RATING OF -3 WOULD INDICATE AN E X T R E M E L Y  N E G A T I V E  IMPACT. ■ A 
R A T I N G  OF 0 S U G G E S T S  N O  I M P A C T EITHER PO S I T I V E  O R  NEGATIVE. A R A T I N G  OF +3 W O U L D  
I N D I C A T E  A N  E X T R E M E L Y  P O S I T I V E  IMPACT.
>i >,*—1 i-HrH Q) 0 0) ■U 01 >1 ai <u o rH 0<u > ■p > >0 > rH ■M > a> >6 -h «0 -H r. -h 4J 4J -H rO -H E -H
0 <D 4J M +J 3 -P O -C -P U -U a) n7 mo U (0 0) 10 <S) (O 10 tJl-H 0) -H ^ ‘H
to to -U CP ti tn E tJ> a •H in X> m jj inX <D o a> o <u 0 E <-1 0 O 0 x'o6 mo 1 yr 0 C 6 c in c C -H m a 6 a <u a
1. Marriage -3 -2 -1 0 +1 +2 +3
2. Detention in jail or
comparable institution -3 -2 -1 0 + 1 +2 + 3.
3. Death of spouse -3 -2 -1 0 + 1 + 2 + 3
4. M a j o r  change in sleeping 
habits (much m ore or
m u c h  less sleep) -3 -2 -1 0 + 1 + 2 + 3
5. Death of close family 
m e m b e r :
a. mother -3 -2 -1 0 + 1 + 2 + 3
b. father -3 -2 -1 0 + 1 +2 + 3
c. brother -3 -2 -1 0 + 1 +2 + 3
d. sister -3 -2 -1 0 + 1 + 2 + 3
e. grandmother -3 -2 -1 0 + 1 + 2 + 3
f. grandfather -3 -2 -1 0 +1 + 2 + 3
g. other (specify) -3 -2 -1 0 + 1 + 2 ■ + 3
6. ■ Major change in eating 
habits (much more or
much less food intake) -3 -2 -1 0 + 1 +2 + 3
7. Foreclosure on mortgage
of loan -3 -2 -1 .0 +1 + 2 + 3
8. Death of close friend -3 -2 -1 0 + 1 + 2 + 3
9. Outstanding personal
achievement -3 -2 -1 0 + 1 + 2 +3
10. Minor law violations 
(traffic tickets,
disturbing the peace.
+'3 ,e t c .) -3 -2 -1 0 + 1 + 2
11.- Male.: Wife/girlfriend's
pregnancy -3 -2 -1 0 + 1 + 2 + 3
12. Female.: Pregnancy -3 -2 -1 0 + 1 + 2 + 3
13. Changed work situation 
(different work r e sponsi­
bility, major change in 
working conditions.
working hours, etc.) -3 -2 -1 0 + 1 . +2 + 3
14. New job -3 -2 -1 0 + 1 . + 2 + 3
15.. Serious illness or injury 
of close family member:
a. father -3 -2 -1 0 + 1 + 2 + 3
b. mother -3 -2 -1 0 + 1 + 2 + 3
c. sister -3 -2 -1 0 + 1 + 2 + 3
d. brother -3 -2 -1 0 + 1 + 2 + 3
e. grandfather -3 -2 -1 0 + 1 + 2 + 3
f. grandmother -3 -2 -1 0 + 1 +2 + 3
g. spouse -3 -2 -1 0 + 1 + 2 + 3
h. other (specify) -3 -2 -1 0 + 1 + 2 + 3
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O £ . -M U P  (U(0 cn-p d) -h  m
O-j --H Ui T3 w  pO B rH o OO Xc -p t/) a E a  o
0 +1 +2 +316. Sexual difficulties
17. Trouble with employer 
(in danger of losing 
job, being suspended, 
demoted, etc.)
18. Trouble with in-laws
19. Major change in financial 
status (a lot better off 
or a lot worse off)
20. Major change in closeness 
of family members 
(increased or decreased 
closeness)
21.. Gaining a new family
member (through birth, 
adoption, family member 
moving in, etc.)
22. Change of residence
2-3. Marital separation from 
mate (due to conflict)
24. Major change in church 
activities (increased or 
decreased attendance)
25. Marital- reconciliation 
with mate
26. Major change in number 
of arguments with spouse 
(a lot more or a lot 
less arguments)
2.7. MaAAxed made: Change in
wife's work outside.the 
home (beginning work, 
ceasing work, changing 
to a new job, etc.)
28. tfcmo£e: Change in 
husband's work (loss of 
job, beginning new job, 
retirement, etc.)
29. Major change in usual 
type and/or amount of 
recreation
30. Borrowing more than 
$10,000 (buying home, 
business, etc.)
31. Borrowing less than 
$10,000 (buying car,
TV, getting school loan, 
etc. )
32. Being fired from job
33. Ma£e: Wife/girlfriend 
having abortion
34. Feimfc.: Having abortion
35. Major personal illness 
or injury
36. Major change in social 
activities, e.g., 
parties, movies, visit­
ing (increased or 
decreased participation)
-3 -2 -1 0 + 1 + 2 + 3
-3 -2 -1 0 +1 + 2 + 3
-3 -2 -1 0 +1 + 2 + 3
-3 -2 -1 0 +1 + 2 + 3
-3 -2 -1 0 +1 + 2 + 3
-3 -2 -1 0 +1 +2; + 3
-3 -2 -1 0 +1 + 2 + 3
-3 -2 -1 0 + 1 + 2 + 3
-3 -2 -1 0 +1 + 2 + 3
-3 -2 -1 0 ■ +1 + 2 + 3
-3 -2 -1 0 +1 + 2 + 3
-3 -2 -1 0 +1 +2 + 3
-3 -2 -1 0 + 1 . + 2 + 3
-3 -2 -1 0 +1 + 2 + 3
-3 -2 -1 0 + 1 + 2 + 3
-3 -2 -1 0 +1 + 2 + 3
-3 -2 -1 0 +1 + 2 + 3
-3 -2 -1 0 + 1 + 2 + 3
-3 -2 -1 0 + 1 + 2 + 3
-3 -2 -1 0 +1 + 2 + 3
po
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37. Major change in living 
conditions of family 
(building new home, 
remodeling, deteriora­
tion of home, neighbor­
hood, etc. ) -3 -2 -1 0 +1 + 2 ' +3
38. Divorce -3 -2 -1 0 +1 + 2 + 3
39. Serious injury or 
illness of close friend -3 -2 -1 0 +1 + 2 + 3
40. .Retirement from work -3 -2 -1 . 0 +1' + 2 + 3
41. Son or daughter leaving 
home (due to marriage, 
college, etc.) -3 -2 -1 0 +1 + 2 + 3
42. Ending of formal 
schooling -3 -2 -1 0 +1 + 2 + 3
43. Separation from spouse 
(due to work, travel, 
etc. ) -3 -2 -1. 0 +1 + 2 + 3
44. Engagement -3 -2 -1 0 +1 + 2 + 3
45. Breaking up with boy­
friend/girlfriend -3 -2' -1 0 +1 + 2 + 3
46. Leaving home for the 
first time -3 -2 -1 0 + 1 + 2 + 3
47. Reconciliation with 
boyfriend/girlfriend -3 -2 -1 0 +1 . +2 + 3
O t h e A  a c c e n t  c x p e / U e n cw w h i c h  h a v e  
h a d  a n  i m p a c t  on y o u A  ti^c. Ltit 
a n d  aatc.
48. -3 -2 -1 0 +1 + 2 + 3
49. -3 -2 -1 0 +1 + 2 + 3
50. -3 -2- -1 0 +1 + 2 + 3
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APPENDIX 0 
CONSENT FORM
We are interested in measuring the way that the human body functions 
when it is resting and when it is performing time estimation tasks. To 
do this we would like to place a blood pressure cuff on your left arm and 
inflate it a number of times during the session. We would like you to 
estimate certain time durations, sometimes by depressing the telegraph 
key before you for the proper length of time and in other cases simply 
by telling the experimenter how long the tone was on. As a part of this 
study, you will also be asked to fill out a very brief questionnaire 
about your daily activities and tasks. All information about you 
specifically will be kept in strict confidence. Altogether, this study 
will require about 20 minutes of your time. Your participation will be 
greatly appreciated.
Paul Retzlaff
Graduate Student, Psychology
I consent to participate in this study with the understanding that 
my involvement is voluntary and that I may withdraw at any time.
Participant's Signature
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APPENDIX D 
VERBAL ESTIMATION
The experimenter is going to sound a tone for a certain period 
of time, and we would like you to guess how long in seconds the tone 
sounded. It is very important that you are as accurate as possible.
Following this the experimenter will sound the tone for another, 
different, period of time. Please do the same thing, stating verbally 
in seconds how long you think that tone sounded.
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APPENDIX E 
PRODUCTION
The experimenter will name two different periods of time in 
seconds, and we would like you, after he states each period of time, 
to hold down your telegraph key for an interval of time which you 
think matches the interval named by the experimenter.
APPENDIX p
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REPRODUCTION
The experimenter will sound a tone for an interval of time, and 
we would like you to reproduce that same interval as closely as you 
can with your telegraph key. You may do so as soon as you would like 
after the end of the tone sounded by the experimenter. Once again,
it is very important that you are as precise as possible.
After we have gone through this once, the experimenter will 
sound another, different, tone, and after it is over we would like
you to again reproduce as closely as you can that interval with your
telegraph key.
